The use of green fluorescent protein-tagged virus-like particles as a tracer in the early phase of chikungunya infection.
To visually examine the early phase of chikungunya virus (CHIKV) infection in target cells, we constructed a virus-like particle (VLP) in which the envelope protein E1 is fused with green fluorescent protein (GFP). This chikungunya VLP-GFP (CHIK-VLP-EGFP), purified by density gradient fractionation, was observed as 60-70 nm-dia. particles and was detected as tiny puncta of fluorescence in the cells. CHIK-VLP-EGFP showed binding properties similar to those of the wild-type viruses. Most of the fluorescence signals that had bound on Vero cells disappeared within 30 min at 37 °C, but not in the presence of anti-CHIKV neutralizing serum or an endosomal acidification inhibitor (bafilomycin A1), suggesting that the loss of fluorescence signals is due to the disassembly of the viral envelope following the internalization of CHIK-VLP-EGFP. In addition to these results, the fluorescence signals disappeared in highly susceptible Vero and U251MG cells but not in poorly susceptible A549 cells. Thus, CHIK-VLP-EGFP is a useful tool to examine the effects of the CHIKV neutralizing antibodies and antiviral compounds that are effective in the entry phase of CHIKV.